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SOLUTION: The resin film for metallic sheet laminates comprises a mixed 
resin obtained by dispersing a particulate resin having a glass transition 
temperature of ≤3°C and an average particle diameter of 0.01 -5 μm 
into a polyester resin having ethylene terephthalate and/or ethylene 
isophthalate as the basic skeleton with a volume ratio of the particulate resin 
in the mixed resin of 3-50 vol.%. The resin having a glass transition 
temperature of ≤3°C is preferably a polypi^ is 
preferably polypropylene. The above resin film havin g a film thickness of 
1 0-50 μm is coated on at least one surface of a metallic sheet. 
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CLAIMS [Claim(s)] 

[Claim 1] The resin film for a metal plate lamination characterized by for a glass transition 
point becoming polyester resin which made ethylene terephthalate and/or ethylene isophthalate 
the basic frame from the mixed resin which distributed the granular resin whose mean particle 
diameter is 0.01-5 micrometers below 3 degrees C, and mixing this granular resin in 3 - 50vol% 
at the rate of a volume ratio in this mixed resin. 

[Claim 2] The resin film for a metal plate lamination according to claim 1 with which a glass 
transition point is characterized by resin 3 degrees C or less being polyolefine. 
[Claim 3] The resin film for a metal plate lamination according to claim 2 with which 
polyolefine is characterized by being polypropylene. 

[Claim 4] The lamination metal plate characterized by having been indicated on one [ at least ] 
front face of a metal plate by either of claims 1-3, and covering the resin film which is the 
range whose thickness is 10-50 micrometers. 

[Claim 5] a resin film a pigment -- 5 - 40wt% the lamination metal plate according to 
claim 4 characterized by containing. 

[Claim 6] The lamination metal plate according to claim 4 or 5 with which a resin film is 
characterized by being covered with the extrusion laminating method on the surface of a metal 
plate. 

[Claim 7] The lamination metal plate according to claim 4 to 6 characterized by the plane 
orientation multiplier of a direction parallel to the film plane of a resin film being less 
than 0.01. 

[Claim 8] The lamination metal plate according to claim 4 to 7 with which a metal plate is 
characterized by being the electrolytic chromate treatment steel plate with which the coating 
weight of the chromium metal layer of coating weight 50 - 200 mg/m2 and chromium metal 
conversion has the chromic-acid ghost layer of 3 - 30 mg/m2 at a front face. 
[Claim 9] The manufacture approach of the lamination metal plate which is characterized by 
laminating a resin film in the metal plate heated in the range of the melting point of -70 
degrees C of the polyester resin in a resin film - +30-degree C melting point in manufacturing 
a lamination metal plate given in either of claims 4, 5, and 7. 

[Claim 10] The manufacture approach of the lamination metal plate characterized by extruding 
and laminating on the front face of a metal plate after making the range of the melting point 
of +10 degrees C of this mixed resin - +40-degree C melting point heat and carry out melting of 
the mixed resin according to claim 1 to 3 in manufacturing a lamination metal plate according 
to claim 6. 

[Claim 11] The manufacture approach of a lamination metal plate according to claim 9 or 10 that 
a metal plate is characterized by being the electrolytic chromate treatment steel plate with 
which the coating weight of the chromium metal layer of coating weight 50 - 200 mg/m2 and 
chromium metal conversion has the chromic-acid ghost layer of 3 - 30 mg/m2 at a front face. 

[Translation done. ] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION [Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is excellent in workability and shock resistance, and 
relates to the manufacture approach at the resin film for a metal plate lamination which can be 
equal to severe fabrication, and a lamination metal plate list. 
[0002] 

[Description of the Prior Art] Conventionally, as a charge of metal-can material which has 
forced severe shaping like a light^gage deep-drawing can, the metal plate which mainly covered 
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polyethylene terephthalate system resin is used from viewpoints, such as a moldability. shock 
resistance, food-sani tation-hygi ne nature, corrosion resistance, and flavor nature, 
(JP, 59-232852, A etc.). ** and many engine performance are designed by that a polyethylene 
terephthalate system resin film controls the crystal orientation of a film by a lamination 
technique etc. in addition to the food-sani tation-hygine nature and flavor-proof nature which 
it has originally to the field which may fill the military requirement of a can (JP , 5-269920 , A, 
JP, 6-320669, A) . This technique can be adapted in the present processing level. 
[0003] However, in the field concerned, the gage down of an ingredient is advancing and it is 
thought every year that this inclination will continue. This is exactly that future still 
severer workability is required, when [ appropriate ] it is alike and severer processing is 
presented by said present polyethylene terephthalate system resin carried out, it is difficult 
to reconcile workability and shock resistance. Specifically, workability and shock resistance 
are because it is the factor for which it depends on the crystal amount of preferred 
orientation (plane orientation) of a resin layer greatly. That is, when a crystal orientation 
component increases in a resin layer, plastic deformation is checked in the crystal section and 
workability is inferior. For this reason, from a viewpoint of workability, few amounts of 
crystal orientation are so good that there are. On the other hand, when shocked, this crystal 
part works as a part which stops advance of a crack. Therefore, from a shock-proof viewpoint, 
many amounts of crystal orientation are so good that there are. For this reason, crystal 
orientation is adjusted and workability and shock resistance are designed so that it may become 
the permitted region of both properties. The coexistence region of both properties is in the 
situation which does not have allowances to the rise of future workability. 
[0004] 

[Problem(s) to be Solved by the Invention] Development of the lamination metal plate which can 
bear high workability more is eagerly desired under such a situation. This invention offers the 
solution means and provides the resin film for a metal plate lamination and a lamination metal 
plate list excellent in workability and shock resistance with the manufacture approach. 
[0005] 

[Means for Solving the Problem] this invention persons examined the structure of the resin 
layer which can be equal to severer processing, without losing the goodness of the workability 
which polyester resin (polyethylene terephthalate system resin) has originally. Consequently, 
it found out that shock-proof improvement was possible, without depending on crystal 
orientation because a glass transition point mixes resin lower than an operating temperature 
region minimum (4 degrees C) in polyester resin. There is no need of raising crystal 
orientation beyond the part which does not need to bear shock resistance in crystal 
orientation, and the need, and high workability can be realized. Moreover, a certain thing was 
enough checked also for need properties, such as after [ processing ] adhesion, corrosion 
resistance, and flavor nature. 

[0006] It is a field that shock resistance especially poses a problem whenever [ 
low- temperature ]. Metal cans, such as a drink can and a food can, have the case refrigerated 
in a circulation process. When a can is shocked by fall etc. under such an environment, a resin 
layer receives damage and it becomes a concrete trouble that a substrate is exposed. The 
destructive cross section of the resin layer of the shocked polyester resin film lamination 
metal plate is presenting the modality of a brittle fracture. This is because the glass 
transition point of polyester resin is in a high temperature region as compared with 
refrigeration temperature, and is the breaking so-called thing. If the part which absorbs the 
energy accompanying the rapid deformation by the impact exists in a film, shock resistance 
should improve remarkably. 

[0007] In polyester resin, this invention persons mixed various resin and repeated the trial. 
Consequently, by the system which mixed the hard matter (for example, granular silica) which 
can stop propagation of a crack simply, since energy of a crack was not able to be absorbed, 
the crack spread the grain boundary and shock-proof improvement was not accepted as a result. 
[0008] By the system which, on the other hand, made resin with a glass transition point lower 
than refrigeration temperature intermingled, shock-proof improvement was accepted notably. This 
is considered that a glass transition point is for the resin below refrigeration temperature 
absorbing the energy of a crack to some extent by elastic deformation. Therefore, the crack 
stopped at many parts and, as it were, the destructive cross section was presenting the 
modality of ductile fracture as a result. 

[0009] Moreover, that on which the polyester resin layer and the glass transition point 
accumulated the resin layer 3 degrees C or less by the film lamination, the co-extrusion, etc. 
simply causes trouble in respect of interlaminar peeling, workability, etc. therefore, the 
glass transition point is distributing resin 3 degrees C or less in polyester resin -- required 
-- certain ** 
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[0010] This invention is made based on an above-mentioned idea and above-mentioned knowledge, 
and the summary is as follows. 

[0011] (1) The resin film for a metal plate lamination characterized by for a glass transition 
point becoming polyester resin which made ethylene terephthalate and/or ethylene isophthalate 
the basic frame from the mixed resin which distributed the granular resin whose mean particle 
diameter is 0.01-5 micrometers below 3 degrees C, and mixing this granular resin in 3 - 50vol% 
at the rate of a volume ratio in this mixed resin (the 1st invention). 

[0012] (2) The resin film for a metal plate lamination given in the above (1) whose glass 
transition point is characterized by resin 3 degrees C or less being polyolefine (the 2nd 
invention) . 

[0013] (3) The resin film for a metal plate lamination given in the above (2) whose polyolefine 
is characterized by being polypropylene (the 3rd invention). 

[0014] (4) The lamination metal plate characterized by having been indicated on one [ at least 
] front face of a metal plate by either of aforementioned (1) - (3), and covering the resin 
film which is the range whose thickness is 10-50 micrometers (the 4th invention). 
[0015] (5) a resin film -- a pigment -- 5 - 40wt% -- a lamination metal plate (the 5th 
invention) given in the above (4) characterized by containing. 

[0016] (6) The above (4) whose resin film is characterized by being covered with the extrusion 
laminating method on the surface of a metal plate, or a lamination metal plate given in (5) 
(the 6th invention) . 

[0017] (7) A lamination metal plate given in either of aforementioned (4) - (6) characterized 
by the plane orientation multiplier of a direction parallel to the film plane of a resin film 
being less than 0.01 (the 7th invention). 

[0018] (8) a metal plate a front face -- coating weight 50 - 200 mg/m -- two a 
chromium metal a layer -- a chromium metal conversion coating weight three - 30 
mg/m -- two -- a chromic acid -- a ghost a layer having -- an electrolytic chromate 
treatment -- a steel plate -- it is things the description -- ** -- carrying out -- the 
above -- (-- four --) - (-- seven --) -- either -- a publication -- a lamination -- a metal 
plate (the 8th invention) . 

[0019] (9) The manufacture approach of the lamination metal plate which is characterized by 
laminating a resin film in the metal plate heated in the range of the melting point of -70 
degrees C of the polyester resin in a resin film - +30-degree C melting point in manufacturing 
a lamination metal plate given in the above (4), (5) or, and (7) (the 9th invention). 
[0020] (10) The manufacture approach of the lamination metal plate characterized by extruding 
and laminating on the front face of a metal plate after making the range of the melting point 
of +10 degrees C of this mixed resin - +40-degree C melting point heat and carry out melting of 
the mixed resin of a publication to either of aforementioned (1) - (3) in manufacturing a 
lamination metal plate given in the above (6) (the 10th invention). 

[0021] (11) The above (9) characterized by the coating weight of the chromium metal layer of 
coating weight 50 - 200 mg/m2 and chromium metal conversion of a metal plate on a front face 
being the electrolytic chromate treatment steel plate which has the chromic-acid ghost layer of 

3- 30 mg/m2, or the manufacture approach of a lamination metal plate given in (10) (the 11th 
invention) . 

[0022] 

[Embodiment of the Invention] In the 1st invention, with the polyester resin which made 
ethylene terephthalate and/or ethylene isophthalate the basic frame, said basic frame part 
occupies more than 60mol% among polyester resin, and an acid component may copolymerize various 
kinds of aromatic series dicarboxylic acid and aliphatic series dicarboxylic acid in 
arbitration by other parts. Specifically, it is 2, 6-naphthalene dicarboxylic acid, 4, and 
4*-biphenyl dicarboxylic acid, adipic-acid, oxalic acid, succinic-acid, glutaric-acid, 
pimelic-acid , SUPERIN acid, azelaic-acid , SEPASHIN acid, dodeca dione acid, trans-1, and 

4- SHIKUROHEKI acid dicarboxylic acid etc. Moreover, a glycol component may also copolymerize 
various kinds of aliphatic series diols and aromatic series diol. Specifically, they are a 
trimethylene glycol, tetramethylene glycol, pentamethylene glycol, trans-1, 4-cyclohexane 
dimethanol, bisphenol A, a para xylene glycol, cis-1, 4-cyclohexane dimethyl, propylene glycol, 
a butylene glycol, etc. 

[0023] As for resin 3 degrees C or less, it is required for the glass transition point which is 
indicated to the 1st invention and to mix to have [ the rate of a volume ratio in 
0.01-5micrometerphi and mixed resin ] mean particle diameter in the range which is 3 - 50vol% 
from the viewpoint of shock-proof improvement and a viewpoint of not having a bad influence on 
many other properties. Furthermore, the range mean-particle-diameter 0.05-0. Smicrometerphi and 
whose rate of a volume ratio are 5 - 20vol% is good desirably. The lower limit of mean particle 
diameter and the rate of a volume ratio is specified from a viewpoint of contributing effective 
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in shock-proof improvement, and a upper limit is specified from a viewpoint of not having a bad 
influence on workability. Moreover, since the refrigeration temperature of the metal can in a 
circulation process is 4 degrees C, it is because shock resistance can be improved by making 
resin 3 degrees C or less with a glass transition point lower than refrigeration temperature 
intermingled that a glass transition point is 3 degrees C or less. 

[0024] The glass transition points of this invention are low density polyethylene, medium 
density polyethylene, high density polyethylene, polypropylene, a polyvinylidene chloride, 
polyacrylic acid ethyl, polyacrylic acid n-propyl, polyacrylic acid isobutyl, polyacrylic acid 
n-butyl, polychlorotri f luoroethylene resin, polyvinylidene fluoride, polybutadiene , polyacetal, 
etc., for example, although especially resin 3 degrees C or less is not limited. Moreover, the 
number of glass transition points one, and they may mix two or more sorts of resin 3 degrees C 
or less. 

[0025] Moreover, unless the effectiveness of this invention is barred, a compati bi li zer , 
lubricant, a plasticizer, an antistatic agent, and a weatherabi 1 i ty agent may be added to mixed 
resin. By adding each additive, each well-known effectiveness is acquired and a more desirable 
thing can be offered according to an application. 

[0026] In the 2nd invention, the glass transition point specified resin 3 degrees C or less as 
polyolefine because it is because it is a more desirable resin kind, it is the 3rd invention 
further and the most desirable resin kind specified polyolefine as polypropylene from a 
viewpoint of workability. 

[0027] In the 4th invention, a viewpoint with the reason economical [ a upper limit ] specified 
in the range whose thickness is 10-50 micrometers, and a lower limit are from the viewpoint of 
shock resistance and workability. That is, although shock resistance and workability are more 
excellent when thickness is set to 10 micrometers or more, it is because the cost of a resin 
film will go up if thickness exceeds 50 micrometers, and the improvement effectiveness of shock 
resistance and workability is saturated. 

[0028] In the 5th invention, less than [ 5wt% ] prescribed the pigment to 5 - 40wt% for 
workability falling, when a desired color tone cannot be acquired but 40wt% was exceeded. 
[0029] Although especially the class of pigment is not limited, unless the effectiveness of 
this invention is barred, a calcium carbonate, a barium carbonate, Aerosil, a titanium dioxide, 
a zinc white, a gloss white, an alumina white, a magnesium carbonate, carbon black, magnetite, 
cobalt blue, red ocher, etc. are used suitably, and it becomes possible to make a desirable 
color tone to a metal lamination plate or a metal can. 

[0030] in the 6th invention, the reason boiled and limited to what the resin film extruded and 
was covered with the laminating method is the viewpoint which prevents the cellular 
contamination at the time of a lamination, and is because the extrusion laminating method is 
excellent. Especially by the general film lamination method, air bubbles become are easy to be 
involved in as a lamination rate rises. The involved-in air bubbles not only cause an adhesion 
force fall with a substrate metal plate, but have a bad influence on shock resistance. Since 
stress concentration happens to the section to an impact in the case of air bubbles, this 
invention persons have traced that this part serves as an origin of film destruction easily. 
Furthermore, the difference of the manufacturing cost produced from the difference of the 
process which carries out film shaping and laminates resin, and the process which carries out 
direct extrusion of the resin and laminates it is also extruded, and it is the advantage of 
law. 

[0031] In the 7th invention, the plane orientation multiplier of a direction parallel to the 
film plane of a resin film was specified less than as 0.01, because especially the thing of 
this range was excellent in workability. Workability is inferior with the rise of a plane 
orientation multiplier. This is for an orientation crystal to bar plastic deformation, as point 
** was carried out, but if it is the range of the plane orientation multiplier of this 
invention, it is level which does not have a bad influence on workability substantially. 
[0032] moreover, the workability and shock resistance which are demanded although it has the 
shock resistance which is excellent also in the field of the plane orientation multiplier of 
the 7th invention enough as compared with the conventional technique taking into 
consideration -- intentional -- a plane orientation multiplier -- 0.01 it is also possible 
to obtain the shock resistance which raised for exceeding and was further excellent. 
[0033] Although especially the metal plate of this invention is not limited, a metal plate made 
from iron, aluminum, etc. in respect of a moldability is desirable. In order to improve an 
adhesive property and corrosion resistance on the front face in the case of a metal plate made 
from iron, the chemical conversion enveloping layer represented with an inorganic oxide coat 
layer, for example, chromate treatment, phosphating, a chromic acid/phosphating, electrolysis 
chromate treatment, chromate treatment, chromium chromate treatment, etc. may be prepared. 
Moreover, deposits, such as a plasticity metal deposit, for example, nickel, tin, zinc, 
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aluminum, gun metal, and brass, may be prepared. What has [ in the case of tinning ] the amount 
of plating of 1.8 - 20 g/m2 in the case of 0.5 - 15 mg/m2, nickel, or aluminum is desirable. 
[0034] In the case of a metal plate made from iron, the electrolytic chromate treatment steel 
plate specified to the 8th and 11th invention is desirable especially from a viewpoint of 
adhesion with a film, corrosion resistance, and a manufacturing cost. In the 8th and 11th 
invention, it is because corrosion resistance and the adhesion after processing are more 
excellent when it becomes two or more 50 mg/m to have specified the minimum of the amount of 
chromium metals of a chromium metal layer as 50mg/m2, and the upper limit was specified to 200 
mg/m2 200mg[/m ] 2 because it exceeded, the improvement effectiveness of corrosion resistance 
and the adhesion after processing was then saturated and a manufacturing-cost rise was carried 
out conversely. It is because it is more excellent in adhesion in becoming less than two 3 mg/m 
to have specified the minimum of the amount of chromium metal conversions of the amount of 
chromium in a chromic-acid ghost as 3 mg/m2, and the upper limit was specified to 30 mg/m2 
because a color tone would get worse, if 30 mg/m2 was exceeded. 

[0035] In the 9th invention, the minimum of the heating temperature of a metal plate was set up 
with the melting point of -70 degrees C of polyester resin, because under a lower limit was not 
enough as the adhesion force with a metal plate, and the upper limit was set up for a film 
layer welding to a lamination roll with the melting point of +30 degrees C of polyester resin, 
when the upper limit was exceeded. 

[0036] In the 10th invention, the melting temperature of mixed resin was specified as more than 
Tm+10 degree C and less than [ Tm+40 degree C ] for being inferior to quality stability and 
productivity to the melting point (Tm) of mixed resin, and in less than [ Tm+10 degree C ], 
since the viscosity of resin is remarkably inferior, when Tm+40 degree C is exceeded, it is 
because adhesion on a lamination roll, mixing of air bubbles, degradation of resin, etc. pose a 
problem. 

[0037] Furthermore, in this invention, unless the effectiveness of this invention is barred, a 
primer layer may be prepared as an adhesion layer with a metal plate. Although the primary 
adhesion of a resin layer and a metal plate and the adhesion after processing are excellent, 
under severer corrosive environment or the environment where the more excellent adhesion is 
required, the lamination metal plate of this invention prepares a primer layer, and can give 
the property according to a demand. For example, if it is filled up more with strong corrosive 
contents when using it as a metal can, it may let a resin layer pass, contents may invade into 
an interface with a metal plate, a metal plate may be made to corrode, and adhesion with a film 
may deteriorate. In such a case, it becomes possible by preparing a suitable primer layer to 
prevent exfoliation of a resin layer. 

[0038] Although especially the class of primer is not limited, well-known effectiveness is 
discovered by using a well-known primer layer. Moreover, although especially the formation 
approach of a primer layer is not limited, a primer coating may be dried at a metal plate, and 
it may apply - dry a primer coating at spreading-desiccation or the film of this invention, or 
may laminate a primer film in a metal plate, and may laminate further the film of this 
invention, and the film which stuck the primer layer. 

[0039] The resin film for a metal plate lamination of this invention can be used suitable for 
the inside covering application of the two-piece metal can manufactured by draw forming or 
cover-printing shaping. Moreover, since said film of this invention has a metal adhesive 
property good also as a part for the covering device of a two piece can, the drum of a 
three-piece can, a lid, and an object for covering of a bottom, and a moldability, it can be 
preferably used also for this application. 

[0040] Since the lamination metal plate which covered said film is excellent in workability and 
shock resistance, it is suitable as an ingredient used to the light-gage deep-drawing can 
application which the gage down of an ingredient progresses [ application ] and has especially 
forced severe shaping. 
[0041] 

[Example] After carrying out thermocompression bonding of the resin film of 8-45 micrometers of 
thickness to both sides of TFS (whenever [ 0.18mm / in thickness /, and temper ] DR9, chromium 
metal layer 80 mg/m2 , chromic-acid ghost layer 15 mg/m2 (chromium metal conversion)) heated by 
the <example 1> energization heating method, the lamination metal plate was obtained by the 
heat pasting-up method which carries out water quenching. A sample offering film is shown in 
Table 1, and lamination conditions are shown in Table 2. 

[0042] The plane orientation multiplier of the lamination metal plate obtained above was 
investigated. Moreover, canning processing of the lamination metal plate obtained above was 
carried out, distortion picking heat treatment was performed, and the workability of the film 
of the can which produced and carried out canning of the sample offering can, and shock 
resistance were investigated. 
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[0043] The detail of a search procedure is indicated below. 

(1) A first stage diaphragm and redrawing were performed for the canning processing lamination 
metal plate on condition that the following, and the thinning deep-drawing can was obtained. 
- diameter of first stage diaphragm blank 150-160mm one step -- extracting 
contraction- ratio 1.65 and redrawing first redrawing contraction-ratio: -- 1.25 second 
redrawing contraction- ratio: -- radi us-of -curvature [ of the dice corner section of 1.25 
redrawing processes ]: -- the thickness of the lamination metal plate before average thinning 
percentage shaping of the blank holder load --4000kg and, and the can body at the time of 0.4mm 
redrawing receiving -- 40 - 55% [0044] (2) It quenched, after carrying out heating 
maintenance of the processing distortion of the film introduced with distorted picking heat 
treatment canning processing for 30 seconds under a heat environment with a film melting point 
of -15 degrees C. 

[0045] (3) According to the limitation which can carry out canning processing, without being 
accompanied by damage on a film workability film, the score was given as following. 
Marginal workability (thinning percentage) Shaping of 40% of score thinning percentages is 
impossible. : 1 (**) 

Shaping is possible to 40% of thinning percentages. : Shaping is possible to 45% of 2 ** 
thinning percentages. : Shaping is possible up to 50% of three thinning percentages. : Shaping 
is possible to 55% of 4 ** thinning percentages. : 5 (A) 

[0046] (4) Neck processing was performed to the can (40% of thinning percentages) which 
performed shock-proof evaluation distorted picking heat treatment, it was filled up with water 
into the can, and after attaching, rolling and fastening a lid, an impact was given to the can 
bottom to punch. Next, it was filled up with brine 3%, the load of 6V was covered over the 
platinum electrode dipped after 2-minute immersion and into liquid, and the can metal section, 
the current value of 5 minutes after was read to the pan, and it evaluated as follows so that a 
lid might be opened and the impact-ed section might be immersed in the interior of a can. 
test result : an evaluation current value 10mA or more : x current value -- less than [ 1mA 
or more - 10mA ]: -- 0 current value -- less than 1mA : 0 [0047] (5) Using the plane 
orientation multiplier Abbe ref Tactometer , sodium/D line, and middle liquid measured the 
methylene iodide on 25-degree C conditions, temperature measured the refractive index, and the 
light source asked for the refractive index Nx of metal plate ********** of a film plane, the 
refractive index Ny of the direction of the metal board width of a film plane, and the 
refractive index Nz of the thickness direction of a film, and computed the plane orientation 
multiplier Ns from the bottom type. 

Plane orientation multiplier (Ns)=(Nx+Ny)/2-Nz [0048] (6) Melting point (Tm) measuring method 

mixing resin (polyester resin) was crystallized, and the melting point of polyester resin was 

measured with the programming rate of 10 degrees C / min with the differential scanning 

calorimeter (Perkin-Elmer DSC-2 mold). 

[0049] Results of an investigation are shown in Table 2. 

[0050] 

[Table 1] 

ID=000002 



[0051] 
[Table 2] 
ID=000003 



[0052] Tables 1 and 2 show the following things. The examples 1-4 of invention are the films 
into which the copolymeri zation ratio of ethylene terephthalate and ethylene isophthalate was 
changed, and are [ the examples 20-23 of invention which laminated this on the lamination 
conditions of this invention ] very good. [ of a moldability and shock resistance ] 
[0053] The examples 23-27 of invention shake lamination conditions for the film of the example 
4 of invention within the limits of this invention, and are very good. [ of a moldability and 
shock resistance ] On the other hand, since the example 27 of a comparison laminated the film 
of the example 4 of invention on the conditions which are less than the minimum of the 
lamination temperature requirement of this invention and a film did not stick it to a steel 
plate, it cannot be evaluated. Moreover, since the example 28 of a comparison laminated the 
film of the example 4 of invention on the conditions exceeding the upper limit of the 
lamination temperature requirement of this invention, it was welded to the lamination roll and 
cannot be evaluated. 

[0054] The glass transition point which mixes the examples 5-7 of invention shakes the particle 
size of resin 3 degrees C or less within the limits of this invention. The examples 28-30 of 
invention which laminated this on the lamination conditions of this invention showed good 
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workability and shock resistance. Since the example 5 of invention has a particle size of the 
resin to mix close to a minimum and its contribution to shock-proof improvement is low, as for 
the example 28 of invention which laminated this, shock-proof evaluation is 0. Moreover, 
although the examples 6 and 7 of invention are the particle size of the range of this 
invention, since it separates from the desirable range especially, as for the examples 29 and 
30 of invention which laminated this, the score of workability is 4. 

[0055] On the other hand, since, as for the film of the example 5 of a comparison, the particle 
size of the resin to mix is less than the minimum of this invention, the example 18 of a 
comparison which laminated this is inferior to shock resistance. Moreover, since the example 6 
of a comparison is over the upper limit of the range of the particle size of this invention, 
the example 19 of a comparison which laminated this is inferior to workability. 
[0056] The examples 8 and 9 of invention shake the thickness of a film in the range of this 
invention. The examples 31 and 32 of invention which laminated this by the lamination approach 
of this invention all show the good engine performance. Since the example 9 of invention has 
the thickness of a film close to the minimum of this invention, the example 32 of invention 
which laminated this is inferior in workability and shock resistance a little compared with the 
example 31 of invention. 

[0057] On the other hand, the film of the example 7 of a comparison is laminated and the 
example 20 of a comparison for which thickness is less than this invention range is inferior in 
workability and shock resistance. 

[0058] The glass transition point which mixes the examples 10 and 11 of invention shakes the 
rate of a volume ratio of resin 3 degrees C or less within the limits of invention. The 
examples 33 and 34 of invention which laminated this on the lamination conditions of this 
invention showed good workability and shock resistance. Since the example 10 of invention has 
the rate of a volume ratio of the resin to mix close to a minimum, the contribution to 
shock-proof improvement is low, and, as for the example 33 of invention which laminated this, 
shock-proof evaluation has become 0. Moreover, although the example 11 of invention is the rate 
of a volume ratio of the range of this invention, since it separates from the desirable range 
especially, as for the example 34 of invention which laminated this, the score of a moldability 
is 4. 

[0059] On the other hand, since, as for the film of the example 8 of a comparison, the rate of 
a volume ratio of the resin to mix is less than the minimum of this invention, the example 21 
of a comparison which laminated this is inferior to shock resistance. Moreover, since the 
example 9 of a comparison is over the upper limit of the range of the rate of a volume ratio of 
this invention, the example 22 of a comparison which laminated this is inferior to workability. 
[0060] There is an example 12 of invention with the film of this invention which produced the 
film by the biaxial extending method, and the examples 35 and 36 of invention which laminated 
this all show the good engine performance. A plane orientation multiplier is 0.015 and the 
example 35 of invention is inferior in workability a little. However, as a result of performing 
a shock-proof trial severer than the appraisal method of this example, it was checked that 
shock resistance exceeds a little as compared with what has a low plane orientation multiplier. 
The example 36 of invention has the plane orientation multiplier of the range of the 7th 
invention, and is very good. [ of workability and shock resistance ] 

[0061] Mixed resin is polyolefines other than polypropylene, and the examples 13, 14, and 19 of 
invention have sufficiently good workability and shock resistance, although the examples 37, 
38, and 43 of invention which laminated this are inferior in workability a little as compared 
with the example 23 of invention for which mixed resin laminated the film of polypropylene, 
moreover, example of invention 15- mixed resin is except polyolefine and 18 and 20 are the 
examples using the resin which has a glass transition point in the range of this invention 3 
degrees C or less, example of invention 39- which laminated these films -- 42 and 44 have good 
workability and shock resistance, although workability is inferior a little. 
[0062] On the other hand, since, as for the examples 10-13 of a comparison, the glass 
transition point of mixed resin separates from the range of this invention, the examples 23-26 
of a comparison which laminated this are inferior in shock resistance. 

[0063] Moreover, the examples 1-4 of a comparison are the film singleness which changed the 
copolymeri zation ratio of ethylene terephthalate and ethylene i sophthalate , and are examples 
which do not mix the resin of this invention. The examples 14-17 of a comparison which 
laminated these films are inferior in shock resistance, although workability is excellent. 
[0064] <Example 2> By the usual extrusion method, it extruded and thickness carried out 
immediately after water quenching to one side of TFS (whenever [ 0.18mm / in thickness /, and 
temper ] DR9, chromium metal layer 80 mg/m2, chromic-acid ghost layer 15 mg/m2 (chromium metal 
conversion)) so that it might be set to 9-44 micrometers, and the lamination metal plate was 
obtained. The class of sample offering resin and the resin melting temperature at the time of 
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an extrusion lamination are shown in Table 3 and 4. Resin melting temperature was shown also in 
Table 5. 

[0065] Canning processing of the lamination metal plate obtained above was carried out, 
distortion picking heat treatment was performed, and the workability of the film of the can 
which produced and carried out canning of the sample offering can, and shock resistance were 
investigated. 

[0066] (1) Canning processing was performed for the canning processing lamination metal plate 
on the same conditions as an example 1. 

[0067] (2) Distorted picking heat treatment was performed on the same conditions as the 
distorted picking heat treatment example 1. 

[0068] (3) The same conditions as the film workability example 1 estimated film workability. 
[0069] (4) Neck processing was performed to the can (43% of thinning percentages) which 
performed shock-proof evaluation distorted picking heat treatment, it was filled up with water 
into the can, and after attaching, rolling and fastening a lid, an impact was given to the can 
bottom to punch. Next, it was filled up with brine 3%, the load of 6V was covered over the 
platinum electrode dipped after 2-minute immersion and into liquid, and the can metal section, 
the current value of 5 minutes after was read to the pan, and shock resistance was evaluated 
like the example 1 so that a lid might be opened and the impact-ed section might be immersed in 
the interior of a can. 

[0070] (5) thickness electromagneti sm film thickness was measured in the thickness gage 
(the Helmut Fischer company make, Palmer scope M-11D). 

[0071] (6) The plane orientation multiplier of a film was computed like the plane orientation 
multiplier example 1. 

[0072] (7) Melting point (Tm) measuring method mixing resin (polyester resin) was crystallized, 
and the melting point (melting point of polyester resin) of mixed resin was measured like the 
example 1. 

[0073] Results of an investigation are shown in Table 5. However, film thickness was shown in 

Table 3 and 4. The resin melting point was shown also in Table 3 and Table 4. 

[0074] 

[Table 3] 

ID=000004 

[0075] 
[Table 4] 
ID=000005 

[0076] 
[Table 5] 
ID=000006 

[0077] Tables 3-5 show the following things. A moldability and the shock resistance of 20-23 
which are a thing using the resin into which the copolymerization ratio of ethylene 
terephthalate and ethylene isophthalate was changed, and laminated these films are [ the 
examples 1-4 of invention ] very good. 

[0078] The examples 5-7 of invention shake the particle size of resin of 3 degrees C or less of 
glass transition points within the limits of invention. The examples 28-30 of invention which 
laminated these films showed good workability and shock resistance. Since the example 5 of 
invention has a particle size of resin close to a minimum, the contribution to shock-proof 
improvement is low, and evaluation of shock resistance [ example / which laminated this / of 
invention / 28 ] has become 0. Moreover, as for the examples 29 and 30 of invention which 
laminated this since there was nothing in the desirable range especially although the examples 
6 and 7 of invention were the particle size of the range of this invention, the score -of 
workability is 4. 

[0079] On the other hand, since the particle size of resin is less than the minimum of this 
invention, the example 18 of a comparison which laminated this is inferior to shock resistance 
in the example 5 of a comparison. Moreover, since the example 6 of a comparison is over the 
upper limit of the range of the particle size of this invention, it is inferior to workability 
in 19 which laminated this. 

[0080] The examples 8 and 9 of invention shake thickness in the range of this invention. The 
examples 31 and 32 of invention which laminated this all show the good engine performance. 
Since the example 9 of invention has the thickness of a resin layer close to the minimum of 
this invention, the example 32 of invention which laminated this is inferior in workability and 
shock resistance a little compared with the example 31 of invention. On the other hand, the 
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film of the example 7 of a comparison is laminated and the example 20 of a comparison for which 
thickness is less than this invention range is inferior in workability and shock resistance. 
[0081] As for the examples 10 and 11 of invention, a glass transition point shakes the rate of 
a volume ratio of resin 3 degrees C or less within the limits of this invention. The examples 
33 and 34 of invention which laminated this showed good workability and shock resistance. Since 
the example 10 of invention has a rate of a volume ratio close to the minimum of the range of 
this invention, the contribution to shock-proof improvement is low, and, as for the example 33 
of invention which laminated this, shock-proof evaluation has become 0. Moreover, as for the 
example 34 of invention which laminated this since there was nothing in the desirable range 
especially although the example 11 of invention was the rate of a volume ratio of the range of 
this invention, the score of a moldability is 4. 

[0082] On the other hand, since, as for the film of the example 8 of a comparison, the rate of 
a volume ratio is less than the minimum of this invention, the example 21 of a comparison which 
laminated this is inferior to shock resistance. Moreover, since the example 9 of a comparison 
is over the upper limit of the range of the rate of a volume ratio of this invention, the 
example 22 of a comparison which laminated this is inferior to workability. 

[0083] Mixed resin is polyolefines other than polypropylene, and the examples 12, 13, and 18 of 
invention have sufficiently good workability and shock resistance, although the examples 35, 
36, and 41 of invention which laminated this are inferior in workability a little as compared 
with the example 23 of invention which laminated the resin which used polypropylene as mixed 
resin, moreover, example of invention 14- as mixed resin, 17 and 19 are except polyolefine and 
are an example using the resin which has a glass transition point in the range of this 
invention 3 degrees C or less, example of invention 37- which laminated these resin on 
condition that the law of this invention although workability is inferior a little compared 
with the case where 40 and 42 use polyolefine for mixed resin, it has good workability and 
shock resistance. 

[0084] On the other hand, since, as for the examples 10-13 of a comparison, the glass 
transition point of mixed resin separates from the range of this invention, the examples 23-26 
of a comparison which laminated these resin are inferior in shock resistance. 
[0085] Moreover, the examples 1-4 of a comparison are the film singleness which changed the 
copolymerization ratio of ethylene terephthalate and ethylene i sophthalate, and do not mix the 
resin of this invention. Therefore, the examples 14-17 of a comparison which laminated these 
resin are inferior in shock resistance, although workability is excellent. 
[0086] 

[Effect of the Invention] According to this invention, the manufacture approach is acquired by 
the resin film for a metal plate lamination and a lamination metal plate list excellent in 
workability and shock resistance. 

[0087] The lamination metal plate of this invention can be used suitable for the two-piece 
metal-can application manufactured by draw forming or cover-printing shaping. Moreover, it can 
be preferably used with a part for the covering device of a two piece can, the drum of a 
three-piece can, a lid, and the steel plate for bottoms. 

[0088] Moreover, the lamination metal plate of this invention is suitable also as an ingredient 
used to the light-gage deep-drawing can application which the gage down of an ingredient 
progresses [ application ] and has especially forced severe shaping. 

[Translation done.] 



